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Introduction

Chyle is a milky fluid containing fat droplets and drains 
from the lacteals of the small intestine into the lymphatic 
system during digestion (1). The lymphatic channels 
coalesce to form the thoracic duct, collecting and 
transporting the chyle, ultimately draining into the left 
subclavian vein (2). Chylothorax can develop due to trauma, 
malignancy, tuberculosis, heart failure, lymphangiomatosis, 

or sometimes unidentifiable causes (3). Primary nephrotic 
syndrome is recognized as a rare cause of chylothorax, but 
the mechanism of chylothorax caused by primary nephrotic 
syndrome is unclear. We report a case of primary nephrotic 
syndrome in a male patient who developed chylothorax, 
highlighting how identifying the source of chylothorax 
has important clinical implications, avoiding unnecessary 
surgical exploration of the chest for diagnosis/or therapy. 
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This report supplements the clinical data regarding typical 
primary nephrotic syndrome, complicated with chylothorax, 
assisting clinicians in improving the diagnosis, treatment, 
and prognosis of this rare condition. We present the case in 
accordance with the CARE reporting checklist (available at 
https://apm.amegroups.com/article/view/10.21037/apm-
21-1872/rc).

Case presentation 

A 66-year-old man was admitted to the hospital 5 years ago for 
elevated blood pressure, massively foamy urine, and edema 
of the lower extremities. He did not have a history of heart 
disease, diabetes, cerebrovascular disease, mental illness, or 
any infectious diseases. Over the next 5 years, the patient had 
repeated hospital admissions for treatment. Before the latest 
admission, his blood pressure was serially monitored, and 
the highest recorded blood pressure was 185/105 mmHg. 
However, the patient was not optimally attended to or treated 
regularly, who took antihypertensive drugs intermittently to 
control his blood pressure. Multiple examinations revealed 
massive proteinuria, hypoproteinemia, hyperlipidemia, and 
obvious edema of both lower extremities. Repeated treatment 
such as diuretics (furosemide and spironolactone), commonly 
used antihypertensive drugs, and atorvastatin to lower blood 
lipids was administered. Laboratory tests revealed that 
indicators were much higher than normal values (Figure 1).  
Briefly, the results of post-admission blood tests were: 
albumin 16.2 g/L (normal range, 40–55 g/L); creatinine  

163 μmol/L (normal range, 66–115 μmol/L); total cholesterol 
6.64 μmol/L (normal range, 3.1–5.2 μmol/L); triglycerides 
1.95 mmol/L (normal range, 0–1.7 mmol/L); leukocyte count 
8.67×109/L (normal range, 3.5–9.5×109/L); C-reactive protein 
3.03 mg/L (normal range, <10 mg/L); and procalcitonin  
0.089 ng/mL (normal range, <0.05 ng/mL).

At his first hospital admission 5 years ago, a renal puncture 
to confirm the pathological type of nephrotic syndrome 
showed membranous nephropathy (MN) (Figure 2). The 
patient was also tested for phospholipase A2 receptor 
(PLA2R), and the significant increase confirmed the diagnosis 
of MN (32 RU/mL, reference range, <20 RU/mL). Due to 
the increased edema of the lower extremities, another PLA2R 
test was performed after re-admission hospitalization. The 
concentration had increased to 143 RU/mL, and rituximab 
was prescribed for treatment, but he declined continuous 
treatment due to the patient’s consideration of cost.

A week ago, in May 2020, the patient experienced 
chest pain and was re-admitted to the hospital. Physical 
examination showed weakened breathing movement 
on the right side of the chest, with no pleural friction 
on auscultation and decreased breath sounds on both 
sides of the chest, but especially on the right side. No 
obvious abnormal signs were found during the physical 
examination. Chest computed tomography (CT) revealed 
a large pleural effusion (Figure 3A,3B), but it is difficult to 
distinguish the nature of the pleural effusion by CT alone. 
Therefore, laboratory examination of the fluid is very 
important (4). 

Pleural drainage was performed after 1 week of active 
treatment to relieve the chest distress and discomfort. The 
patient's symptoms were obviously relieved, and a repeat 
chest CT showed that the pleural effusion was significantly 
reduced (Figure 3C,3D). The drained effusion was a milky 
white liquid (Figure 4). Further examination and analysis 
ruled out tumors, tuberculosis, and other infectious diseases, 
and biochemical analysis of the composition of the pleural 
effusion revealed a chylous pleural effusion (Table 1). Based 
on these results, a final diagnosis of primary nephrotic 
syndrome with chylothorax was made. We retested the level 
of PLA2R, and although it decreased to 97 RU/mL, it was 
still higher than the normal value.

The patient was followed up after discharge, and 
reported neither chest tightness nor asthma, and other 
symptoms also improved significantly. The patient was 
advised to take the diuretic and other medications regularly 
to prevent symptoms causing discomfort, and there has 
been no recurrence of pleural effusion during follow-up.

Figure 1 The results of each examination after the patient was 
admitted. Plasma albumin (reference range, 40–55 g/L), triglyceride 
(reference range, 0–1.7 mmol/L), total cholesterol (reference range, 
3.1–5.2 μmol/L), 24-hour urinary protein quantity (reference range, 
0.028–0.14 g/24 h).
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Figure 2 Results of immunofluorescence and light microscopic examination of glomeruli. (A) Shows glomerular IgA, (B) C3, (C) IgG1, (D) 
IgG2, (E) IgG3, (F) IgG4, (G) Kappa, (H) Lambda, (I) IgM and (J) PLA2R (100×). (K) and (L) (40×), under light microscope, the glomerular 
capillary basement membrane thickened, the basement membrane showed nail-like protuberance, and the foot process cells fused.
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All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). The patient gave written 
informed consent for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

Disease progression and prognosis in adult nephrotic 
syndrome differ among patients, but a primary nephrotic 
syndrome with massive chylothorax has been rarely 
reported. Chylothorax results from chyle leakage from the 
lymphatic system into the pleural space, usually secondary 
to disruption of thoracic lymphatics. The intestine absorbs 
long-chain triglycerides in the diet, which are transformed 
into chylomicrons and very-low-density lipoproteins 
collected by the lymphatic vessels, then the thoracic duct, 
and transported as chyle that ultimately drains into the left 
subclavian vein. 

The thoracic duct starts from the cisterna chyli, proceeds 

cranially along the right side of the spine, crosses the spine at 
the level of the fifth thoracic vertebra, and continues cranially 
along the left side of the esophagus. Therefore, chylothorax 
caused by thoracic duct injury or obstruction above the fifth 
thoracic vertebra mostly occurs on the left side of the chest, 
and if below the fifth thoracic vertebra, it usually occurs on 
the right side. Any injury to the duct as it courses through the 
thoracic cavity can lead to chylous effusion.

Circulating serum autoantibodies against the M-type 
PLA2R is a key biomarker in diagnosing and monitoring 
primary MN. PLA2R-associated MN most likely develops 
through factors such as genetic susceptibility, loss of 
tolerance, and alterations in antigen expression, and there 
is a role for environmental factors such as air pollution, 
smoking, and infections. Monitoring the concentration 
of serum anti-PLA2R antibody in patients with primary 
MN can evaluate the activity and recovery of the disease, 
and assess the severity of the condition before and after 
treatment, which can guide treatment and selection of 
drugs.

Because chylothorax is usually due to thoracic trauma 
or tumors, assessment of thoracic tomography scans 
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and fluid evaluation are critical for eliminating possible 
malignancy. Apart from those main causes, filariasis, 
lymphangioleiomyomatosis, cirrhosis, pericarditis, 

sarcoidosis, tuberculosis, and the post-radiotherapy stage 
of tumor treatment may also induce chylothorax (5). In the 
present case, these causes were ruled out after examination 
of the pleural effusion. Therefore, the chylothorax was 
considered caused by the MN form of primary nephrotic 
syndrome.

Primary nephrotic syndrome is a common clinical 
renal disease caused by severe hypoproteinemia, and the 
incidence of serous effusion is high. The pleural effusion in 
nephrotic syndrome is usually a clear transudate. Effusion 
due to chylothorax is rarely reported (6). If the pleural 
effusion is chylous, it is necessary to distinguish between 
true chylous and pseudochylous effusion. 

Pseudochylothorax also has a milky, turbid fluid due 
to elevated levels of cholesterol or phosphatidylcholine 
globulin complex, which often occurs after chronic 
infections. Pseudochylothorax can occur with tuberculosis, 
rheumatoid arthritis, and diabetes.

Figure 4 Cloudy milky pleural effusion immediately after 
thoracentesis.

Figure 3 Images of computed tomography before (A,B) and after therapy (C,D). (A) Before treatment, there is a large amount of pleural 
effusion in the pleural cavity; (B) the right lung is compressed and reduced by pleural effusion. (C) After treatment, pleural effusion was 
significantly reduced and (D) the right lung tissue of was dilated.
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The true chylous fluid contains chylous particles, shows 
a positive chylous test with high triglyceride levels in the 
pleural effusion and total cholesterol to triglyceride ratio 
of <1 (7). Causes of true chylothorax are either a thoracic 
duct injury or a lesion. In the present patient with primary 
nephrotic syndrome, the pleural effusion was milky white, 
and the chylous test was positive, both consistent with a 
true chylothorax (8). If the diagnosis is uncertain, when 
the pleural effusion is not chylous, or when other diseases 
cannot be ruled out, surgical exploration can be a method of 
diagnosis. 

There are many reasons for the formation of a 
chylothorax. However, the three main mechanisms, according 
to Valentine et al., are: (I) leakage from the thoracic duct or 
its tributaries, (II) extravasation from pleural lymphatics, and 
(III) transdiaphragmatic flow of chylous ascites (9). Based 
on this, increased lymphatic vessel pressure or a change of 
permeability likely leads to poor reflux of the chylous fluid 
and induces chylothorax.

The mechanism of primary nephrotic syndrome, 
complicated with chylothorax, is unclear. In this case, 
we considered that the hypoproteinemia changed the 
permeability of the mucous membranes and lymphatic 

vessels, leading to chylous particles’ leakage and chylous 
pleural effusion formation. Chylothorax may also have been 
caused by severe tissue edema, edema of the lymphatic 
vessels, and increased pressure, resulting in increased 
permeability or rupture of the walls of the lymphatics, and 
leakage of chylous fluid into the thoracic cavity. 

Riley et al. considered that increased hydrodynamic 
pressure in the lymphatics causes back pressure with 
di latat ion of  the lymph vessels ,  retrograde f low, 
collateralization, and diffusion of the contents through the 
vessel walls into the serous spaces or lumina, parenchyma, 
or surfaces of organs (10). If the back pressure is severe 
enough or there is a structural disease of the lymphatics, 
rupture can occur with free leakage (11).

Treatment of the underlying cause of chylothorax is 
essential, but the daily loss of chylous fluid and resulting 
metabolic disorder also play critical roles in treatment. 
For this patient, we administered anticoagulant because 
nephrotic syndrome can easily cause a hypercoagulable 
state, and lipid-lowering drugs, as well as advise a low-
fat diet, reducing foods containing too much cholesterol, 
increased physical activity, reduced weight, cessation or 
moderation of smoking and drinking, and regular self-
administration of the medications (e.g., atorvastatin, 
etc.). Diuresis and supplementary albumin symptomatic 
treatment can reduce tissue edema, pleural effusion, and 
chylothorax. The patient’s pleural effusion was significantly 
reduced after active treatment, and the symptom of chest 
tightness was relieved.

Nephrotic syndrome is common in patients with chronic 
kidney disease. With improvements in socioeconomic 
status, lifestyle, and living environment, complications 
have also increased significantly. Although acute kidney 
injury, thromboembolic events, and infections are the major 
complications, some rare complications are now gaining 
more prominence. Therefore, it is crucial to understand the 
complications of nephrotic syndrome for precise diagnosis, 
treatment, and improvement of its clinical control.

Chylothorax is a rare complication encountered in 
primary nephrotic syndrome. It can be misdiagnosed if 
clinicians are unaware of it through a lack of relevant 
diagnostic and treatment experience. By reporting this 
case, we hope to raise awareness among physicians of the 
importance of pursuing an early diagnosis and identifying 
complications, which will improve clinicians' understanding 
of MN complications in primary nephrotic syndrome, 
enrich clinical knowledge, and provide suitable treatment 
options for future clinical reference.

Table 1 Pleural effusion test results

Laboratory tests Result
Reference  

ranges

pH 7.5 7.35–7.45

Colour White Colorless

Transparency Turbid Transparent

Clot – –

Rivalta ++ –

Chylous test + –

Total cholesterol, TC, mmol/L 0.26 3.1–5.2

Triglyceride, TG, mmol/L 1.88 0–1.7

Nucleated cell count, ×106/L 38 0–15

Hydrothorax albumin, g/L <20 Negative

Acid-fast bacilli Negative Negative

Lactate dehydrogenase, LDH, U/L 50 120–250

Carcinoembryonic antigen, CEA, ng/mL 0.75 <4.7

Neuron-specific enolase, NSE, ng/mL 1.71 <16.3

TC, total cholesterol; TG, triglyceride; LDH, lactate dehydrogenase; 
CEA, carcino-embryonic antigen; NSE, neuron-specific enolase.
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